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(54) SURFACE TREATMENT METHOD FOR STEEL PIPE JOINT OF EXCELLENT 
RESISTANCE TO GALLING 

(57)Abstract: 

PURPOSE: To form a film of excellent resistance to 
stoving and resistance to wear for an oil well pipe 
joint by forming phosphorus manganese formed film 
layers on a screw section and a metal sheet section, 
applying a solid lubricant of a specified concentration, 
heat processing and forming solid lubricating film 
layers of a specified thickness. 

CONSTITUTION: Phophorus manganese formed film 
layers of 5 jl m-25 p. m thickness or nitrogen layers of 
1 U m-20/i m thickness and phosphorus manganese 
formed film layers of 5 jtf m-25 fl m thickness are 
formed on a screw section 3 and a metal sheet 
section 4 of a joint of a steel pipe. A solid lubricant 
containing one kind selected out of a molybdenum 
disulfied powder, an epoxy resin, a furan resin and a 
polyimide resin as an essential component and having 
the composition ratio of 0.5 <= (content of 
molybdenum disulfied)/(content of one kind selected 
out of an epoxy resin, a furan resin and a polyimide 

resin) <= 3.0 (weight ratio) is applied and heat treated to form solid lubricant film layers of 10 
fl m-45/i m thickness. 
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£&. 2 0^©^ £ffim<OBfe«?tai3: { 2. 8/iiti©ZiiJ{tt!)^y^) co 

JBV*T. *y^y>^i t^>'2©iaC«B3*5J:Vy* / { 8 5©77>»IB) 

vl'S'— A-aUfcftBOTS 1 6. 5Mm©iftiMI S) =0. 3 (gffitfc) 

— *#TffWBi«l*«:*TofcJl5*. i^Uilbx^ h 7EIB 3 O^B^^-^^^iaa** Lt. f$10/im(0i 

fcB*a»&«t«o«B*J*»*5dfcC5i:t<>te, 80 (HJMtAltJIfcRlt-C. JtRfliUft, &i£®ltt*mM 

feo T4"<, i^tJjgbx^ h 7ElBtej3v%T«l6##ti: A-> 

[o o 3 4] mmm2 10 i/o«4#tK. w»«*i>*ufc. 

k-5 5tem<omtt&m*xfti&i,itf*i&7<<(>'?-<Dj} [003 6] nmmz 

(2 0%Na CN- 1 5%KCN- 1 7. 5%NaCN >^ 1 S:**Jllffi*5±tf*ft«:fTV\ If— 

O-l 7. 5%KCNO-10%Na, CO, -2 0% .X'/syh (tt^l 00, EAS kg f /cm' . 

K, CO, ) *»e>*$WMtfc8f«*>-<?, 4 5 0t, 3 0# 6 0#) fc «fc Zffi&mm, (2 5%NaCN-10%K 

moAffttA^MitrlfeU ^-WA-^t-eftJJIL*^ CN-2 5%Na CNO-1 0%KCNO-2 0%Na 

ftfl^NOttfettHMittL-C. 5%H t S0 4 **at*T? » CO, -10%K» CO, ) **«MftfB«f>-e, 5 70 

*fi, 5S>«)BWJb, TkftSs 0. 8g/lco *c» 2 o^MwAD^-fbMaSrlfeL, *vf /i"<*tp-ejft 

a^K-foyyty-^) KfflAai&K ±5^?fiT*2 ftUfc. tt»t*&a«-Sr*3fiKJIB3WfcJ:5ttlB, 10% 

^rawMJaSXmSrffoT^fs, (8. 7g/lMn"- 20 H, SO* Tk^^T-ro^a, 1 0#fflco®?*fe N 

0. 2g/l Ni"-0. 6g/l Fe"-32. 3g/l P 0. 5g/lW (-ry^i/ap-f K-fcT d y v»y 

o,*- -5. 7 g /i no,- -0. 6 g /i f- ) mm** -to ^mftmm^m^^xmm.x 2 o&w<otn«im^n 

b^^M^^^f^^t^i&mm^m^^X, 9 0^ l o-C^e>, (8g/l Mn"-0. 3g/l Ni"-0, 2 

5»M©^^J;9jBifc^>^>'^|^yaaKJgUlSrR g/1 Fe"-29. 5g/l PO ( ! " -5. 4g/l NO, 

&^-c% ?^a : fS2. 8 vmcD-mkfjy-T - -o. 8 g /i f- ) m&frbt£Z>mk-*>#i'mkf& 

x^-r^tthK. ^#v^tj*&ffi£BIJl§:R»tfc 0 Jfcv-c* *p*&ft^ 

{ 2. 8 At m<£> -fifrffc^r V ^T^ffr*) <D 3. 0 v m<DZMlk^ V 2 0 , 

^frft} / { 8 5<oy?>mm) co-g-w o 00©J«y75 K-f 5 K»JIB*±Rj*^i lt^W-T 
ft} =1. 8 CBftit) 30 

<omf&itx~ffi&.£nzm#fflmM&m%iv^ 20 o'er- { (?%Kfg3. o ) im«ittt!)7'7yW) <r> 

3 oftWKDtom^-^^ymmznvx. mtmm&m / { (¥^120, ooo^yrs k-y 

JiSrRttfco -f-fcfc)^ *&W<D%m\^£<0*> is S KUfflg) w^frffi} =0. 8 (Silt) 

^1 wfecgB3/«c^,ot{c^^/p-y tfvy-^mvez: (ommitxm^n^m^mmm^m.mv, 2 sow 

*5=««BMiSrfHas*i-fc»j«*b«)yt. xifeMi^n ^1 wfecse 3&biw: /n» 4 i^n-efti 

4, OOOkg/cm' WlESrtt4Loo, n rafc itfHttWflMZBWi 1 8. 5 /* m*»646=»A 

»u^-^7y7", ^u— hco^ijiiL^^ h 40 i^s srfFffiw^^-e: b*fc„ mmmi tmm^. 

<HTofc<, ^t"* h©l 4mS^.Xit->-^U(Om^i4 ^r^^K^y-^Sr^b, v—^a5 4l^4, 000k 

£ t A>>Hi5&if^C./i*»ofc*5, 1 5 0 B Ox* Mr g/c m l OTffiJE £#^boo N j^^t^LT^—:? 

[0 0 3 5] Jfcg?fl]2 h^i 9 SB ttt t J*is\s<Olt£.&HZ 

K-5 5+B^cofB$tSrffl^T^Lfcrt@7-r>'^0* ^C**»ofc*J, 2 omm<Dy L ^ MrioV>Tj^### <h 

y^y ^^i tMut, mmm2 tm-<o^mzx k>, A^u^^u^cfc. 

* 5-7"!) >-^l COlaCgB*3j:t/p< ^^->— yug)5 4 t^Jf:$ [00 3 7] JtiS^J3 

6. 4 //mOg-fkAaa^irJi:^ 1 4 /imO^-v^^^ T - 9 0*S=S (D®m*m\, *Xftf& Lfcl*)^ 7 V^WTJ 

*-ftJ*»aA)BJBS:19:»t*:. &<<*T-, ¥*Dfe^-@2. 8 y ^y ^ 1» LT, HJ£fi»J3 t l^-75ffilc J; 

dmWlte!) 7*fV»5fci¥Will 8 5©77 50 SB 3 S3 J; If* 9 tVis— yugp 4 |Clg[-ft«lS^ 1 0 w m t«l 
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tit Lx^-r^tth^. 

§ti)/( (¥Wi2o, ooo<^7Kyr^hv 

^ K»J!B) <D^&} = 4. 0 (fiftit) 

3 O^^M^Jfy^l^fiLT, ffS 1 8. 5 
Mm<OHfrffl»&JRJiS:^-frb«)T, Jt«09i:b*: o 10 
KJfclWttc:, SlMa^Iliny/N^yK^!)^?: 
SfrffrU A-fflU K 4 , OOOkg/cra 1 CDffijE£ 

* ho*9igU^ hSrffofco -tojg*. @*tfS«f& 

[0 0 3 8] 3iJS#j4 

9%C r - 1 %Mo SrttSHfl-Srf V^tM LfcrtS 

s V h 1 0 0 , JBE^J 5kgf/crf , 9 0 20 

KJ^lW^S^ (2 5%Na CN- 1 0%KCN 
-20%NaCNO-15%KCNO-20%Na i C 
O s -10%Ki CO, ) XffiKtffi&'t'-C* 5 8 0*0, 

so, 5»w©»fe o. 

(9g/l Mn tf -0. 2g/l Ni^-O, 6g/lF 
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30 



o. 6 g /i F- ) Kmfrbftzmm^^tfismki&f&m 

3. O/xmOHSStffrey 7^>-%*3fct^ftJr&2 0, 
Oooco/Kyr^ K-f S K»JB tt^tt 

^rft} / { (¥^120, oooo/Kyr^ hv 

5 K»JB) <^*ft) =1.0 (aSJt) 40 
^«^jfe«rtSixSHi*«l»»lS:»*U, 2 4 0tt 

y i cofe ca34e> r/(r y * /u-v— yugp 4 K-tn-etbS 

'Tbi&SS 11. 5 n m, »Bfc^^^f^5R<b««i«Al»S 
13. 5 /i m*5«tt/Hf*ffl»AlRJS 2 0 /z m^b^SE 

^^l*5j:t/t 0 ^2<D^ca53 fc*#yu$/— 
SB4tr=i^<i?vK^y-^*^U*v^«:TT% > 
— yuffl5 4U:3, SOOkg/cm 1 ^iEW^lo 50 
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9 igLx* h^trofcio ggx^ h£ 1 2[h]|£9 igLtro 
a>86#tt#. A^u^ftSr^cft^ofcds. 131h3@ 
[0 0 3 9] tt(&094 

9 % c r - 1 %m o zm-tzmttzm i ^xfc& ufc^s 

7-f ^<D*y7>}) «rzK5KttJ!S8L '>3^^7 

* ±5flft#igK J: 9 * s/^y ^ l coftffi^Stffift 

*t*Sr2 5Mml:HSLfeo ftV^, 17 5ttl5 
ft&BS/I 2 0 Mmfc»«-frL«), itRMt b/c 0 ©EJfciR 
. £Z<bft< x *s— /U&B4I-3, SOOkg/cm 4 Offi 

[0040] MMM 5 

L-8 0^ffiai-5«*tS:ffll>-C^bfertS7>f yf 1 

t\ 10%H t SO, **«*-e5 0 < C, 1 0»B^)« 
Tfafe^ 0. Sg/lO (f^ynn/f K-t e o!j 

Jfeb, (9. 5g/l Mn l ;-0, 15g/l Ni lt -0. 
9g/l Fe t4 -3 6g/l PO/- -6. 1 g/1 NO* " 

-o. 5 g /i F- ) msfrbtt&in^^if^xit&ia 
mmzm^^x, 9 5t, io^»ii;:±5»*^y 

0/zrntl. 0 /x mWZSlft* V >^t&**3 

itf^^ii 6, o o oo*yr$ bv^ KWJIBS: 

[ { (¥*&«tF« 4 . 0 /i m^Ift^ y 7y*^ffim) 
<D 7 5 fifi;% i (Wtt^ 1 . 0 mOZlBMfc* y 

fy|9S) c^2 5it%^?>7iszK^y 

/ { (^^416, oootD^yr 
^ hv ^ K *M» o^ft) =1.1 (Sftlt) 

oia^it^«^*n5Hf*ai»«iS:**b. 2 6ow 

^ i to*a csu 3 ft b t/(r ^ ^ ^ /uffi 4 ^tt-eti«l 

^■^ isjsi/mkm&msLwm 1 5 M m*s xxfrntfrmmBz 
mmi 5 ^m^h^hiLmeimm^nmm^^t^ 
tc 0 mmmi tmm\z^ az^^K^y— 

yugi5 4lC4, 0 00kg/cnnn , ©IESr#4 
loo, «^S8*c»bT^-^Ts/^ /u-^rn 

[0 0 4 1] ittSOTS 
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L-8 0ldttS-»-4«*tS:fflV>T^UfcrtS7>f 
tab£B3:ioJ;t>V ^yu->— /Ug|U \Z 1 5^mJ?$^^®g 
IBjfcOBfl*^fcft*U 2 6 0tt2 5»B 

4K4, OOOkg/cm l (?)BE^#4loo, 

[0 0 4 2] JOStfiJ 6 
API P 1 1 OfcttS-*-S**fS:«V^-C^bfcrtS 

*»8r«V\ 15%H, SO, **»*-e*ifi, 18# 
W^Kft. iE*>»C (9. 5g/l Mn^-0. 1 

5g/l Ni'*-0. 4g/l Fe l4 -36g/l PO, 3 " ~ 
6. lg/1 N0 3 • -0. 3 g/1 F' ) 

JOSftSrffofcS. ¥^3&^4. 3 /i mCO ZLSftft* y :/ 

[ { (sp*9*i^-S4. S/im^l^yyryft*) 
^7lli%t W$«tfM£l. O^raOCuD*) CO 
2 9li%^bft5a^**} o^TS) / { 
^f2 0, 000^)*57SK>f5K»») 

= 1.0 m&it) 

U 2 7 0 < C-C2 0^McoJ!iDf%AQ ! aSrJSb-C, HffciSflt 

y 1 cas 3 4 wz* $jvi/—>vu 4 ic-tn-e 

U yuffl4^4, 000 kg/cm 1 (OffiEES:#^ 
boo, «^gB^»L-C7«— ^T^h 
Ol&SigbT 1 ;* KSrtTofCo h£2 0@j|69i6b 

[004 3] Jfci&0i] 6 

api p 1 1 oictaa-rs«i»S:fflv^Tfpj*bfcrts 
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6 iris)— (DjjmxmZ 1 6 /zmOM^v^/y^Miia 

a^siasr^s/^y v^i <otocn3 &£xf* * ^is— 

JC14, OOOkg/cm 1 OffiJESrtt^boo, jS&^gfl 
[004 4] ^Jfe^iJ 7 

v\ 12. 5%H t so, zMSiKf-eSifi, 1 5 W 
^G^rtrofc. TKSc^i-O. 3g/lo (vy^ynp^ 

^McoStr^SSrfToT^b, (8g/lMn lt -0. 15 
g/1 Ni lf -0. 4g/l Fe lf -29. 5g/l PO< 5 " 
-6. lg/1 NOj " -0. 7 g/1 F" ) 

^11^ 5«ife^^^^^j*to^J^SSr^J*^:b 
£>fc 0 &^T% *y^y v^l £ 1 8 Otfl 5#BB^ 
ffiin*ftSrfTofc«L 4. 3 // ra(0-ffl^ y 

^f^^TOS^Sl. 0/iraOCu»*joitf¥ 

W119, ooo^*y7Uvn*fM±g^ 

C0 8 0fifi%£ ff*&*HM£l. OMm^Cu^*) <D 

«1 9, 0 0 0O*J75hVSK»li) <^WIt} 
= 1.0 (fiftJfc) 

( * — y * c u m&comum ; 

U 2 7 0^2 O^BBoiBjRlttaSrJfcbT, 

yy^i bgu 3 7i ?>r/^ y # >v*s>—)v% 4 id^en^ 
nwK^^^^^^&aRiRfl 10. 5 vm&xxfm 
ftfflffi&mm2 8. 5 umfrbtez-m&mmznffiw 

U^b*^2 0taba5 3 t * ^^'>-/uaS4iCny/<!?>' K 
^y — J*£f£f&bfcV^#T-t\ ^-^4^4, 00 
0 kg/cm 1 OffiflE8rf+#boo, «^SB^»L"Ct< 

7t 0 1 3E»9igUfofc*S*fi, v'-zugB 

^JSl#f*#, A*>^«*Sr»if4C*^ofc*^ 14 

to 

[0 04 5] Jt«0S 7 

L-8 0«ctta-t-S«tttSrfflv^-Cf^«LfertS7>f ^ 
^^//yy^il^lT, H*«7i:m-*ffiirj:0 
tabgB3 *3±t/ 4 ?«*^>'— /UfflUtcffS 1 0. 5 MmO 
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©lEitt4Loo, jSg^SJKML-c^-^Tryy, y 

[ 0 0 4 6 J SHJfctftJ 8 
T-9 0^tt^-T5S|^^fflVNT^Lfcrt^7-|'^ 
©Ay/!) >-yiJC*fLT, %K«I4 tl^— *-jfe*S«fcO! 10 

y y^v©*, TO^so. sumrocuS 

*, ¥*H*fcT-@5. 0(im(OZn^l3J;y¥^l 
18, OOOW^DTUVS K:MB«r±KJ&££ UT 

[ { (¥*&«C^3. 5 n mco -fifcffc-t y Ty^^) 
(07 611% W&BH'-SO. C3 
12li%i (¥^g5. OiimroZnte) ©1 20 

118, 0 0 0 CQ:tf y T 5 K-f $ KttJB) <D£*T»} = 
1. 2 (Sitfc) 

mm. ; C u©5fcft) 1 5 . 811%, ZnM 15.8 

mm%) <nMf&tt-?mi&zitiz>®#mmm&w$iv, 2 
5 otT-2 5#ffl<Dmmmm$:Mvx, mtmmBzmm 

1 <Dto 3 & h mz- * * fris—^n 4 \^n^*imit 
wn. 5 um. mwt^^^f^m^mm&mmi 30 

3. 5 »mti&ttglftfflffi8.mm 1 8. 

HJi&«iJB*ffMi5*t»=»flJt*u«)fc. s&tteg 1 1 mm<o 

^^^V^yfV—X* 2 <£»fc Cg|S 3 i * * 
/WgMK^fcU /UgP4lr4, OOOkg/cm* 
<£>SJEE£fl--§- boo, ^gBtr^L-T^-^T^y, y 
h<D^(9 3lb^^. h$r^Tofc 0 !2^* h£2 
0[3j^t)3lLfifo/c^*li, ^S8C0«|###, A-> 

[004 71 Jt&#J 8 

T-9 0l:«atSflW«:fflv*tMl/trtft7^ 40 
©A-^!)^li;»U. HJSM4i:PI-^jfe^J; 
t), *a£gi5 3*s<fcO^ */u->— vu-glUUiTi&S-ffcMlli: 



*>, H160i|4*s«fctmife0i|8 ilsHHK:, ff£i l. 5^ 

m<omtwmmt 13. 5 /im»jB&^i'#viR-fbi&#i 
afie««srtt«tfc* s/yy ^y 1 £rJtg&*t<t trwffisr 

— ;*Sr^ftiU ->— /Wg)54lC4, OOOkg/cm 1 (O 

Effi^too, »¥»e»LTy-#ryr. yu 

— h<Oi^«JiiILy^ hSrffofco -twig*, 

jgUy^ f» 1 Oi@©f ^ HC*3V>T, 

[004 8] 

gfe-r vsR'f tj**Q.a^ jk^ fc s v > ttTmmtt&mm t 
m&^>'*^mki&&mBLmm&&xf&mf&ftb vx- 

tic it), «&KSott*aj|ll::J:S«*tt, 

mwmmz. mmi£TX'mW}t>m'omvnt>ti^^~^ 

[ID 1 ] *%BJ^igffl Lfc«#«^«B«-Srfl%-f H, 
[13 2 ] ***«j««ttt«>iiaa:«j«S:^-rHT?«>-B. 
[^#rolffiM] 
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